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3,025,552
WINDSHIELD WIPER MECHANISM
Peter R, Coniant, Rockester, N.Y., assignor to General

Motors Corporation, Detroit, Mich,, a corporation of
Delaware '

Filed Feb. 24, 1960, Ser. No. 10,661
12 Claims. (CL 15—250.16)

"I'his invention pertains to windshield wiper mecha-
nisms, and particularly to an improved drive mechanism
for asymm?trically oscillated wiper blades having over-
lapped wiping paths adjacent their inboard stroke ends.

'At the present time some vehicles are equipped with
windshield cleaning mechanisms comprising a- pair of
asymmetrically oscillated wiper blades and drive means
whf:reby the wiping paths of the blades overlap adjacent
tl;elr inboard stroke ends. A windshield cleaning mecha-
nism of this type is disclosed in copending application
Serial No. 756,097 filed August 20, 1958, in the name
of.Robert M. Fox et al., and assigned to the assignee of
this invention, in which the overlap is approximately one-
fourth of the blade length. The present invention relates
to the modified drive mechanism wherein the overlap
may be equal to substantially one-half of the wiper blade
length, and which, in some instances may be as long
as ten inches. Accordingly, among my objects are the
provision of windshield wiping mechanism including a
pair of asymmetrically oscillated wiper blades, one of
which overlaps substantially half of the other wiper
blade in the parked position; the further provision of a
variable throw crank assembly for actuating a pair of
asymmetrically oscillated wiper blades which overlap
substantially half the length of the blades, and which
precludes interference between the blades; and the still
further provision of a variable throw crank assembly of
the aforesaid type including linkage means and a double
eccentric arrangement for obtaining differential parking
strokes of the two wiper blades.

The aforementioned and other objects are accom-
plished in present invention by incorporating an offset
crank assembly in the drive linkage in combination with
eccentrically actuated linkage means for differentially
varying the throw of the crank assembly during parking
operation. In addition, the geometry of the drive linkage
is designed to preclude blade interference during opera-
tion. Specifically, the wiper mechanism, as disclosed, in-
cludes an electric motor driven wiper unit of the general
type disclosed in copending application Serial No.
718,789 filed March 3, 1958, now Patent No. 2,985,024,
in the name of Peter R. Contant et al., and assigned to
the assignee of this invention.
cludes eccentric means for shifting the axis of a rotary
crank shaft after substantially arresting rotation thereof
so as to increase the throw of the crank assembly during
parking operation.

The wiper unit comprises a rotatable driving member
having a rotatable driven element, in the form of a shaft,
eccentrically journalled therein. The shaft extends
through an eccentric element, or cap, connected to rotate
with the driving member. A first crank arm is drivingly
connected to the driven element, or shaft, and rotatably
supports a crank pin adjacent its outer end. A second
crank arm is rigidly connected to the crank pin and car-
ries a second crank pin in at its outer end. A first link is
drivingly connected to the first crank pin at one end and
carries a pin at its other end, the second crank arm and
the first link having a fixed angular relationship at all
times. A second link is journalled on the periphery of
the eccentric cap at one end, and rotatably supports the
pin carried by the first link at its other end. The two
‘crank pins are located on the same side of the axis of the
driven element, or crank shaft.

Thus, the wiper unit in-
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The inner end of a connecting link for the driver’s
wiper blade is pivotally connected to the crank pin of the
first crank arm, and the inmer end of a connecting link
for the passenger’s wiper blade is pivotally connected to
the crank pin carried by the second cramk arm. The
connecting link for the driver’s wiper blade is operatively
connected to a drive arm attached to a pivot shaft on the
driver’s side of the vehicle. The connecting link for the
passenger’s blade is operatively connected to one end of
a reversing link, or belicrank, having a fixed intermediate
pivotal support. The other end of the reversing link is
rotatably connected to one end of a connecting arm, the
other end of which is rotatably connected to a drive arm
attached to the pivot shaft for the passenger’s wiper
blade. The reversing link on the passenger’s side of the
vehicle reverses the motion so that the two spaced pivot
shafts will be oscillated asymmertically during rotation
of the crank assembly.

The geometry of the linkage of the passenger’s blade
is such that during running operation wherein the crank
pins rotate with the driving member about the axis there-
of, the wiping stroke will be throughout an angle of ap-
proximately 75°. The geometry of the drive linkage for
the driver’s wiper blade is such that during running op-
eration the wiping stroke will be approximately 90°. By
proportioning the wiping strokes of the two blades, and
by having a predetermined angular offset between the run-
ning inboard stroke end limits of the two blades, the wip-
ing paths of the blades will overlap in the center of the
windshield without interference.

During parking operation, rotation of the crank shaft
is arrested while the driving member and eccentric cap
continue to rotate thereby shifting the axis of the crank
shaft laterally. Since the first link and the second crank

5 arm have fixed angular relationship during rotation of

the driving member and eccentric cap relative to the
driven element, or crank shaft, the throw cf the crank pin
carried by the second crank arm is increased propor-
tionally greater than the throw of the crank pin driven
by the first crank arm. In other words, the throws of
the crank pins are differentially varied. In this manner,
the driver’s wiper blade is moved to the depressed parked
position into engagement with the lower reveal molding
of the windshield throughout an angle of substantially
10° whereas the passenger’s blade is moved throughout
a parking angle of substantially 25° on top of the driver’s
blade and in firm engagement therewith.

Further objects and advantages of the present inven-
tion will be apparent from the following description,
reference being had to the accompanying drawings,
wherein a preferred embodiment of the present invention
is clearly shown, and wherein similar numerals depict
similar parts throughout the several views.

In the drawings:

FIGURE 1 is a fragmentary perspective view, partly
in section and partly in elevation, of a vehicle equipped
with windshield cleaning mechanism constructed accord-
ing to this invention.

FIGURE 2 is a fragmentary view, in elevation, with
a portion of the drive linkage and the variable throw
crank assembly in the running position.

FIGURES 3 and 4 are enlarged fragmentary sectional
views taken along line 3—3 and 4—4 of FIGURE 2, re-
spectively.

FIGURE 5 is a fragmentary view, in elevation, of a
portion of the drive linkage and the variable throw crank
assembly in the parked position.

FIGURE 6 is an enlarged fragmentary, sectional view
taken along lines 6—6 of FIGURE 5.

With particular reference to FIGURE 1, a portion of
a vehicle is shown including a wrap around windshield 16
having a lower reveal molding I2. The center of the
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windshield is indicated by the broken line 14. The vehi-
cle also includes a cowl 16 and a firewall 18, an electric
motor driven wiper unit 20 being attached to the fire-
wall 18. The wiper unit 28 is of the general type dis-
closed in the aforementioned copending application Serial
No. 718,789 and thus includes a generally vertically ar-
ranged driven element, or crank shaft 22.

A pair of spaced brackets 24 and 26 are attached to
the firewall beneath the cowl 16, pivet shafts 28 and 3%
being rotatably supported in the brackets 24 and 26, re-
spectively. The pivot shafts 28 and 38 project through
the cowl 16 and are drivingly connected to a pair of os-
cillatory wiper arms 32 and 34, respectively, having
spring-hinge connected inner and outer sections. The
outer sections of the wiper arms 32 and 34 carry wiper
blades 36 and 38, respectively. The wiper blade 36 will
hereinafter be referred to as the driver’s, or lower blade,
and the blade 38 will hereinafter be referred to as the
passenger’s or upper, blade.

The wiper blades 36 and 38 are asymmetrically oscil- 2

lated, or oscillated in phase opposition, by drive means,
to be described, so that the passenger’s blade 38 has a
running stroke of substantially 75° depicted by the angle
A and the driver’s blade 36 has a running siroke of sub-
stantially 90° depicted by the angle B.

The wiper blades 36 and 38 are shown, in full lines,
at their normal running inboard stroke end limit posi-
tions, from which it can be seen that the running inboard
stroke end positions of the blades are angularly offset.
The lengths of the arms and the blades, and the distance
between the pivot shafts 28 and so is such that during
running operation, the wiper paths of the blades 36 and
38 overlap adjacent their inboard. stroke- ends in the area
depicted by numeral 4§ in the central portion of the wind-
shield 1¢. When the wiper blades 36 and 38 are moved
to their depressed parked positions, as depicted by dotted
lines to FIGURE 1, the driver’s blade 36 is.moved from
its running inboard siroke end position through an angle
D into firm engaoement with' the lower reveal molding
12. The passenger’s blade 38 is- moved throughout an
angle C into firm engagement with the driver’s blade,
with substantially half the length of the blade 38 over-
lying the blade 36. The parking angle D is substantiaily
10°, and the parking angle C is substantially 25° so that
. the total stroke of both blades, that is, the parking stroke
and the running stroke, is the same, substantially 100°.

With reference to FIGURES 2 through 4, the electric
motor driven wiper unit includes a rotatable driving mem-
ber having a sleeve-type hub 42 rotatably journalled by
a bushing 44 in a housing 46. The sleeve 42 has three
diametrically opposed axially extending prongs 42a which
extend through slots in a washer 48 seated om the top
of the housing 46, a seal 50 seated on the washer 48,
and a shield 52 seated on the seal 56. The projections
42a are also interlocked with internal grooves on an
eccentric cap 54 which seats on a shoulder 52a of the
seal 50. The seal 50 prevents the entrance of moisture
or other foreign material into the housing 46. The pro-
jections 42a on the hub 42 drivingly intercomnect the
eccentric cap 54, the shield 52, the seal 50 and the
washer 48 for rotation with the hub 42 about the axis
6f the hub deplcted by broken line 56. The center of the
éccentric cap is depicted by the broken line 58.

The driveni element, or shaft, 22 is eccentrically }ou-
nalled in an opemng 66 in the eccentric cap 54. The axis
of the shaft 22 is depicted by broken line 62. The eccen-
fric cap 54 is interlocked with a second seal 64, so that
the seal 64 rotates wuh the eccentric cap 54, and the
shaft 22 extends through the seal 64. The shaft 22 is
formed with an annular groove 22¢ which receives a
snap ring 66 for preventing axial movement of the eccen-
tric cap 54 relative to the shaft 22.

In accordance with the disclosure and teachings of the
aforementioned copending application Serial Mo. 718,789,
during rusining operation the shaft 22 is commected to
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rotate with the hub 42 about its axis 56. The shaft 22
has a first crank arm 68 attached thereto by means of
a nut and lock washer assembly 78. The outer end of
the crank arm 68 carries a hub 72 within which a first
crank pin 74 is journalied by a bushing 76. The crank
pin 74 has pairs of flats 78 and 8¢ on opposite ends
thereof. A second crank arm 82 has one end engaging
the flats 78 so as to be drivingly connected to the crasnk
pin 74. The other end of the second crank arm 82 car-
ries a second crank pin 84. One end of a first link 88
engages the flats 80 of the first crank pin 74, the other
end of the first link 86 having a pin $8 rigidly attached
thereto. A second link 99 rotatably receives the pin 88
at one end, the other end of the link 20 being journalled
on surface 54a of the eccentric cap 54.

Since the second crank arm $2 and the first link 86
are rigidly drivingly connected to the crank pin 74, the
angular relationship, or the angular orientation of the
crank arm 82 and the link 86 remains fixed at all times,
:as depicted in FIGURES 2 and 5. During running opera-
tion wherein the shaft 22 is drivingly connected with the
hub 42, the shaft 22 and eccentric cap 54 are rotated
with the hub 42 about the axis 56. As seen in FIGURE
2, the crank pins 74 and 84 are unequally radially spaced
from the axis 56 of the hub 42 and describe circles 74a
and 84¢ during running operation. More particularly,
the radius of the crank pin 84 is less than the radius of
the crank pin 74. In a specific installation, the radius
.of the crank pin 74 during running operation may be on
the order of 1.65 inches while the radius of the crank
-pin 84 may be on the order of 1.48 inches,

Referring to FIGURES 1 and 2, the inner end of a
connecting link 92 is rotatably connected to the crank
pin 74, and the inner end of a second connecting link 94
is rotatably connected to the crank pin 84. The outer
end of the connecting link 92 is connected through a ball
and socket joint 96 to the outer end of a drive arm 98,
‘the inner end of which is drivingly connected to the pivot
shaft 28. The outer end of the drive link 94 is con-
nected through a ball and socket joint 140 to one end
of a reversing link, or bellcrank, 182 having a fixed in-
termediate pivot 104 carried by the bracket 26. The
other end of the reversing link 102 is rotatably connected
to one end of a connecting arm 186, the other end of
which is rotatably connected to the outer end of a drive
arm 108. The inner end of the drive arm 188 is driv-
ingly connected fo the pivot shaft 38. Accordingly, dur-
ing running operation of the wiper unit 28, wherein the
crank assembly including pins 74 and 84 describes circles
T4a and 84a, respectively, as seen in FIGURE 2, the
wiper blades 36 and 38 will be oscillated asymmetrically
throughout their running strokes as depicted in FIGURE
1. The geometry of the linkage for the driver’s blade 34
including the crank pin 74 having a radius larger than the:
crank pin 84, is such that the running stroke of the blade
36 is substantially 90°, while the geometry of the links
for the passenger’s blade 38 including the crank pin 84
is such that the running stroke for the passenger’s blade:
is substantially 75°.

During parking operation, which is automatically ef-
fected upon manipulation of the wiper control switch to:
the “off” position, rotation of the shaft 22 is arrested
when the wiper blades 36 and 38 arrive at their running
inboard stroke end positions as depicted in FIGURE 1.
At this time the crank pins 74 and 84 are in the position
depicted in FIGURE 2. Referring to FIGURES 5 and 6,
during parking operation, the driving member in the
hub 42 continues to rotate throughout 180°, and shifts
the shaft 22 laterally from one side of the axis 56 of the
hub 42 to the other side thereof, as seen in FIGURE 6.
The eccentric cap 54 also rotates relative to the shaft 22.
Ry shifting the position of shaft 22, the radial distance
E between the center of the crank pin 74 and the axis 58,
as seen in FIGURE 2, is increased to E’ as seen in FIG-
URE 5. The distance B’ is equal to the distance E plus
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twice the distance F which is equal to the distance be-
tween the axes 56 and 62. This increase in the radius,
or throw of the crank pin may be on the order of .25
inch, and is sufficient to move the wiper blade 36 into
the angle D to a depressed parked position in engagement
with the lower reveal molding 12, as seen in FIGURE 1.

During rotation of the eccentric cap 54 relative to the
shaft 22, the link 90 is shifted laterally relative to the
shaft 22 through the distance H, thereby rotating link
86 about the crank pin 74 in the counterclockwise direc-
tion as viewed in FIGURE 2 to the position of FIG-
URE 5. The distance H is the distance between the
center 62 of the shaft 22 and the center 58 of the eccen-
tric cap 54. Since the link 86 and the crank arm 82 have
a fixed angular relationship at all times by reason of their
both being drivingly connected to the crank pin 74, coun-
terclockwise rotation of the crank 86 about the crank pin
74 imparts counterclockwise rotation to the crank arm
82 about the crank 74 from the position of FIGURE 2
to the position of FIGURE 5. Accordingly, the radial
distance of the crank pin 84 from the axis 62 of the
shaft 22 increases from the distance G in FIGURE 2
to the distance G’ in FIGURE 5. The radial distance
G’ is equal to the distance G plus twice the distance F
and twice the distance H. Thus, during parking opera-
tion, the throws of the cranks 74 and 84 are differentially
varied. In this manner, the wiper blade 38 is moved to
the depressed parked position on top of, or overlapping,
blade 36 throughout an angle C of substantially 25°.
The throw of the crank pin 84 may be increased on the
order of .75 inch.

During running operation of the wiper blades, the
driver’s blade 3§ traverses the overlapped area 40 of the
windshield substantially ahead of the wiper blade 38.
However, oscillation of the wiper blades is substantially
symmetrical -as blades 36 and 38 arrive at both their run-
ning inboard and outboard stroke end positions substan-
tially simultaneously. In this manner, interference be-
tween the blades 36 and 38 is precluded. During parking
operation, the blade 36 moves into engagement with the
lower reveal molding 12 before blade 38 engages the
blade 36. When the wiper motor is initially energized,
the blade 38 moves out of engagement with the wiper
blade 36 to its running inboard stroke end limit position
while the blade 36 moves to its running stroke end posi-
tion during rotation of the hub 42 relative to the shaft
22 from the position of FIGURE 6 to the position of
FIGURE 3. During this movement, the throws of the
crank pins 74 and 84 are reduced to the radii shown in
FIGURE 2 whereas the shaft 22 is again drivingly con-
nected for rotation with the hub 42 about the axis 56.

While the embediment of the invention as herein dis-
closed constitutes a preferred form, it is to be understood
that other forms might be adopted.

What is claimed is as follows:

1. Cleaning mechanism for a vehicular windshield in-
cluding, a pair of oscillatable wiper blades, said wiper
blades being movable throughout running strokes and to
depressed parked positions beyond the inboard stroke
end limits of said running strokes, said wiper blades being
arranged to have overlapping paths adjacent the central
portions of the windshield during their running strokes
and having their inboard stroke end limits angularly off-
set with respect to each other, means for imparting asym-
metrical oscillation to said wiper blades throughout run-
ning strokes of different angular extent including a crank
assembly comprising a pair of cranks having different
throws, and means for moving said wiper blades through-
out parking strokes of different angunlar extent to their
depressed parked position.

2. Cleaning mechanism for a vehicular windshield in-
cluding, a pair of oscillatable wiper blades, said wiper
blades being movable throughout running strokes and to
depressed parked positions beyond the inboard stroke end
limits of said running strokes, said wiper blades being
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arranged to have overlapping paths adjacent the central
portions of the windshield during their running strokes
and having their inboard stroke end limits angularly off-
set with respect to each other, means for imparting asym-
metrical oscillation to said wiper blades throughout run-
ning strokes of different angular extent including a crank
assembly comprising a pair of cranks having different
throws, and means operable to differentially vary the
throws of said cranks to move said wiper blades through-
out parking strokes of different angular extent to their
depressed parked positions.

3. A variable throw crank assembly including, a first
rotary crank, a second rotary crank operatively con-
nected to said first rotary crank so as to be rotated there-
by, said first and second cranks having different throws,
means operable to rotate said cranks while maintaining
their respective throws substantially constant, and means
operable to differentially vary the throws of said cranks.

4. A variable throw crank assembly including, a first
rotary crank, a second rotary crank operatively connected
to said first crank so as to be rotated thereby, said first
and second cranks having different throws, means oper-
able to rotate said cranks and maintain their respective
throws substantially constant, and means for arresting
rotation of said cranks and thereafter differentially vary-
ing the throws thereof.

5. A variable throw crank assembly including, a first
rotary crank arm carrying a first crank pin, a second
rotary crank arm connected to said fist crank pin so as
to be rotated thereby, said second crank arm carrying a
second crank pin, the throws of said first and second
crank pins being different, means operable to rotate said
first and second crank arms while maintaining the re-
spective throws of said first and second crank pins sub-
stantially constant, and means operable to differentially
vary the throws of said first and second crank pins.

6. A variable throw crank assembly including, a rotary
driving member, a driven element eccentrically supported
for rotation with respect to said driving member, a first
rotary crank connected to said driven element, a second
rotary crank operatively connected to said first crank so
as to be driven thereby, said first and second cranks
having different throws, and means operable to rotate
said driving member to rotate said driven element about
the axis of said driving member whereby said first and
second cranks will be driven by said driven element with
the respective throws thereof being maintained substan-
tially constant, the throws of said cranks being differen-
tially varied upon relative rotation between said driving
member and said driven element.

7. A variable throw crank assembly including, a rotat-
able driving member, a driven element rotatable jour-
nalled eccentrically with respect to said driving member,
a first rotary crank drivingly connected to said driven
element, a second rotary crank operatively connected to
said first crank so as to be driven thereby, said first and
second cranks having different throws, means for impart-
ing rotation to said driving member to rotate said driven
element and said cranks while maintaining the respective
throws thereof substantially constant, and means includ-
ing an eccentric for differentially varying the throws of
said cranks upon relative rotation between said driving
member and said driven element.

8. A variable throw crank assembly including, a ro-
tatable driving member, a driven element rotatably jour-
nalled eccentrically with respect tc said driving member,
an eccentric drivingly connected with said driving mem-
ber, a first crank arm rigidly connected to said driven
element and carrying a first crank pin, a second crank
arm rigidly connected to said first crank pin so as to
be driven thereby and carrying a second crank pin, a first
link journalled on said eccentric and rotatably carrying
a pin at its outer end, a second link drivingly connected
to the pin of the first link and drivingly connected to
the first crank pin whereby the angular orientation of
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said second link and said second crank arm remains
fixed at all times, said first and second crank pins 1.1avi‘ng
different throws, and means for imparting rotation to
said driving member to rotate said driven element and
said first and second crank arms while the respective
throws of said first and second crank pins are main-
tained substantially constant, the throw of said first crapk
pin being varied upon relative rotation between said driv-
ing member and said driven element, and the throw of
said second crank pin being varied to a greater extent
than the throw of said first crank pin due to pivotal
movement of said second link and said second crank
arm during relative rotation between said driving mem-
ber and eccentric and said driven element.

9. The variable throw crank assembly set forth in
claim 8 wherein said rotatable driving member comprises
a sleeve.

10. The variable throw crank assembly set forth in
claim 9 wherein said sleeve has a plurality of axially ex-
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plurality of notches drivingly receiving the projections of
said eccentric.

11. The variable throw crank assembly set forth in
claim 10 wherein said sleeve is journalled in a housing,
and wherein said housing is erigaged by a seal assembly,
the projections on said eccentric extending through said
seal assembly for imparting rotation thereto, said seal
assembly being disposed between said housing and said
eccentric.

12. The variable throw crank assembly set forth in
claim 11 including a second seal assembly disposed be-
tween said eccentric and said first crank arm, said second
seal assembly being interlocked with said eccentric.
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